hospital with CSDHs between April 2000 and March 2002. Five patients with pacemakers or other metallic prostheses, which put them at risk during MR imaging, were excluded. We reviewed 59 CSDHs in the remaining 50 patients (41 men and nine women, mean age 70 Ϯ 11 years [range 48-93 years]) by prospectively examining T 2 *-weighted MR images of their CSDHs. Among 23 patients with 27 asymptomatic CSDHs, 15 were admitted to our hospital after head injury, in whom CT scans showed nine subdural effusions and nine CSDHs. The effusions were followed and changed into CSDHs. The nine asymptomatic CSDHs were observed in three patients (four CSDHs) with malignant tumors not located in an intracranial area, in three patients with dizziness associated with cardiac failure, and in two patients with hearing disturbances (Fig. 1) . The patients were divided into several subgroups according to the surgical treatment they received for their CSDHs or for recurrence of the CSDHs (Fig. 1) . Surgical treatment was performed if the CSDH was associated with a mass effect and with symptoms such as headache, dementia, disturbance in consciousness, motor weakness, gait disturbance, or urinary incontinence.
After a 4-to 5-cm skin incision had been made in the frontal area and a burr hole had been created, the CSDH was irrigated with 1 to 2 L of normal saline through a drainage tube that had been inserted in the hematoma cavity. After surgical treatment, subdural drainage tubes were placed for 1 to 2 days in patients with marked cerebral atrophy. Finally, 36 CSDHs were treated surgically.
Neuroimaging Examination
All 59 CSDHs were followed by neuroimaging examinations for at least 4 months (range 4-24 months) after the first CT or MR image had been obtained. A T 2 *-weighted MR image was obtained at least once before surgical treatment and more than two times after treatment. A linear, low-intensity signal along the surface of a hemisphere with or without a subarachnoid space on T 2 *-weighted MR images was diagnosed as a black band that may have been on the inner membrane of the CSDH (Figs. 2 and 3) .
Magnetic resonance imaging was performed with the aid of a 1.5-tesla MR imaging system. We obtained T 2 *-weighted MR images in the axial plane by using the following parameters: TR 450 msec, TE 26 msec, NEX 2, flip angle 20˚, section thickness 10 mm without a gap, and matrix 256 ϫ 205. Axial spin-echo T 1 -weighted MR images (TR 400 msec, TE 14 msec, NEX 2), fast spin-echo T 2 -weighted MR images (TR 4000 msec, TE 133 msec, NEX 2; turbo factor 15), and FLAIR images (TR 8000 msec, TE 115 msec, NEX 1) were also obtained using the same section thickness and matrix. In addition to the T 2 *-weighted MR images, we also obtained FLAIR and T 1 -and T 2 -weighted MR images and CT scans for the differential diagnosis of the black band, flow void, and calcification. We were careful to obtain all MR images in the same manner and with the aid of the same 1.5-tesla MR imaging system and developer.
Statistical Analysis
For patients who suffered recurrent CSDH, we used only the first event that occurred during the period of our analysis. The CSDHs were divided into two sets of subgroups: those with or without symptoms (Tables 1 and 2) and those  with or without black bands (Tables 3 and 4 ). The divisions were based on the hypothesis that the black band was associated with symptoms, neuroimaging findings, or other variables. Patient age and the thickness of the CSDH on CT scans were considered continuous variables (mean values Ϯ SDs of specific parameters [as appropriate]). The Student t-test was used to compare patient ages. The incidences of liver cirrhosis (not applicable for logistic regression analysis [ Table 3 ]) were compared by applying a chi-square analysis. The thicknesses of the CSDHs were compared by performing the Mann-Whitney U-test (nonparametric analysis).
For univariate analyses, overall frequencies were com- pared by statistics for dichotomous variables, which included patient sex, age (Ն 65 and Ն 75 years), past history of head trauma, administration of antiplatelet drug or warfarin, liver cirrhosis, alcohol abuse, the symptoms described earlier, black band on the inner membrane of the CSDH on T 2 *-weighted MR images, thickness of the CSDH (20 mm) at the level of the body of the lateral ventricle on CT scans, and CT findings of hematoma (heterogeneity or high density of the CSDH) as categorical variables (Tables 1 and 3) .
Multivariate logistic regression analyses were performed, including variables in the model (Tables 1 and 3) , with stepwise elimination of variables not contributing to the model (p Ͼ 0.25; Tables 2 and 4 ). Where applicable, 95% CIs were calculated for the estimated ORs (Tables 2 and 4) . A probability value less than 0.05 was also considered statistically significant in these tests. All statistical analyses were performed using commercially available statistical software (StatView, version 5.0; SAS Institute, Inc., Cary, NC).
Illustrative Cases

Case 1
This 74-year-old man fell and bruised his head on May 3, 2001 , without suffering any disturbance to consciousness or neurological deficit. He arrived at our hospital with a persistent headache 11 days posttrauma. A T 2 *-weighted MR image obtained on May 14 demonstrated bilateral, thin subdural effusions ( Fig. 2A) . Ten weeks later, the patient returned to our hospital with left hemiparesis. A CT scan obtained on July 22 demonstrated a large CSDH on his right side with a marked shift of midline structures and a left subdural effusion (Fig. 2B ). The first surgical treatment for a right CSDH was performed on July 22. Shortly after treatment a CT scan demonstrated removal of the CSDH, but the presence of a new hematoma in the right subdural space (Fig. 2C) ; a T 2 *-weighted MR image revealed a scattered black band with enlargement of the subarachnoid space (Fig. 2D) . Approximately 3 weeks later, a T 2 *-weighted MR image revealed that the right black band had disappeared and that the right CSDH had shrunk (Fig. 2E) . The lower intensity of a left CSDH with a black band (Fig. 2E) was revealed in the same study and a CT scan obtained approximately 1 week later demonstrated the higher density of the left CSDH (Fig.  2F) . By September 12, the left CSDH had reached a symptomatic size and had gained an associated black band ( Fig.  2G-I ). That day a second surgery was performed on the left CSDH. Two weeks after the second surgery the left black band became fainter (Fig. 2J) . It is noteworthy that the bilateral subdural spaces displayed a lower-intensity signal on T 2 *-weighted MR images and demonstrated a higher density on CT scans than CSF; however, the CSDH did not symptomatically recur without a black band (Fig. 2K and L).
Case 2
This 77-year-old man arrived at our hospital with disturbed gait on April 13, 2001 . A T 2 *-weighted MR image obtained on the same day demonstrated bilateral CSDHs and black bands on the inner membranes of the hematomas before surgical treatment (Fig. 3A) . The black bands of the CSDHs became fainter and thinner, and many spots of fresh hematomas were apparent after treatment (Fig. 3C) . Accompanied by scattered black bands, the CSDHs appeared to have enlarged slightly by the next examination, which took place on May 14 (Fig. 3D) ; however, follow-up MR images obtained in June and September demonstrated shrinkage of the CSDHs and absence of the black bands ( Fig. 3E and F) . Figure 1 illustrates a representative history of CSDHs in this series. The incidence of black bands on the first T 2 *-weighted MR image of symptomatic CSDHs was 97% (31 of 32 CSDHs), which was significantly more frequent than that associated with asymptomatic CSDHs (11% [three of 27 CSDHs], p Ͻ 0.001). After surgical treatment in all cases of CSDH the symptoms disappeared. Among the black bands associated with 31 symptomatic CSDHs, 27 disappeared within 2 weeks after the first surgical treatment, three bands longer than 2 weeks after treatment, and one band became fainter. Two CSDHs recurred and were associated with the formation of black bands; second surgical procedures were performed. Two solid residual CSDHs were detected by CT scanning 1 day postoperatively, but these lesions shrank and the corresponding black bands disappeared. In five cases of CSDH, irregular, low-intensity signals-possibly representing new hematomas-were seen on the inner membrane of the CSDH, with fainter bands appearing on T 2 *-weighted MR images soon after treatment (Figs. 2D and 3C ).
Results
Symptomatic CSDH on the First T 2 *-Weighted MR Image
Asymptomatic CSDH on the First T 2 *-Weighted MR Image
Twenty-four of 27 asymptomatic CSDHs had no accompanying black band on the first T 2 *-weighted MR image. Follow-up T 2 *-weighted MR images revealed the formation of black bands in two of 24 CSDHs that enlarged to symptomatic size and responded to surgical treatment (see the left-sided CSDH in Case 1 shown in Fig. 1) . A T 2 *-weighted MR image demonstrated transient black bands; the bands disappeared in one of these 24 CSDHs. In two of the 24 CSDHs, follow-up T 2 *-weighted MR images demonstrated scattered black bands that remain unchanged with the size and structures of the CSDHs that were not surgically treated.
Of 27 asymptomatic CSDHs three were accompanied by black bands on the first T 2 *-weighted MR image. Two of the three CSDHs with black bands enlarged to a symptomatic size, after which surgeries were performed. It is noteworthy that one of the three CSDHs shrank and the black band disappeared after the treatment of liver dysfunction, even without surgical treatment. The dynamics of the black band may depend on the enlargement or shrinkage of the CSDH (Figs. 2 and 3) . Although there were several types of CSDH, 13 all symptomatic CSDHs had associated black bands before surgery. Table 1 shows the symptoms of CSDH assessed by univariate analyses. Multivariate analyses demonstrated that independent indicators elevated and reduced the rate of symptoms ( Table 2) : thickness of the CSDH 20 mm or greater (OR 17.8; 95% CI 3.3-95.3, p = 0.0008) and patient age 75 years or older (OR 0.17; 95% CI 0.03-0.87, p = 0.034), respectively. The black band was shown to be a significant variable in univariate analyses; however, the black band was not applicable for the multivariate analyses. Table 3 shows the black band assessed by univariate analyses. Liver cirrhosis, symptoms, thickness of CSDH being 20 mm or greater, and heterogeneity of the CSDH were significantly associated with the black band. Multivariate analyses demonstrated that two independent indicators elevated the rate of the black band (Table 4) : thickness of the CSDH 20 mm or greater (OR 10.8; 95% CI 2-57.6, p = 0.0051), and heterogeneity of the CSDH (OR 7.7; 95% CI 1.8-33.9, p = 0.0067). The presence of a symptom was a significant variable in the univariate analyses; however, it was not applicable for the multivariate analyses.
Results of Univariate and Multivariate Analyses
Discussion
In this study we focused on black bands that appeared on the inner membranes of CSDHs on T 2 *-weighted MR images. We prospectively assessed the nature of these black bands with respect to enlargement of a CSDH. From our results, statistical analyses reveal that the black band is markedly associated with symptoms (univariate analysis). In addition, the band is independently and significantly associated with the thickness of a CSDH and the heterogeneity of the appearance of the CSDH on CT scans. Thickness is a very important finding associated with symptoms, and thickness and heterogeneity probably indicate recent bleeding or the development or changes in the hematoma in the CSDH cavity. These findings also suggest that the black band is associated with the enlargement of a CSDH. Furthermore, the black band was found to be associated with the recurrence of a CSDH. It is noteworthy that the black band faded with shrinkage of the CSDH in some patients who did not undergo surgical treatment. The black band seen on an inner membrane on T 2 *-weighted MR images is a very important finding for follow up.
In addition, T 2 *-weighted MR images displayed structures in hematoma cavities more clearly than other methods of MR imaging or than CT scanning (Figs. 2 and 3) . A T 2 *-weighted MR image may yield further information on the pathology of CSDH.
Is the Black Band an Artifact?
Our findings, including the dynamics of the black band reviewed later in this paper, indicate that the band is not an artifact of T 2 *-weighted MR imaging. 1) Pathological examinations have revealed a poor vascular system within the inner membranes of a CSDH, 9, 11 except in a few rare cases. 12 Therefore, the black band on the inner membrane may not be an arterial or venous flow void. 2) Soon after surgery the black band observed on T 2 *-weighted MR images demonstrated a tendency to become fainter (Figs. 2 and 3) . In some cases, the bands transformed from a linear configuration to scattered bands on T 2 *-weighted MR images soon after treatment. The black band may need time to be absorbed or some of its components may be washed out. 3) Even after normal saline has been infused into the hematoma cavity soon after surgery, in some cases T 2 *-weighted MR images demonstrated the black band. 4) In another case, in which no surgical treatment was undertaken, the black band disappeared along with absorption of the CSDH. A low-intensity signal on T 2 *-weighted MR imaging is not specific for hemorrhage. In addition to deoxyhemoglobin and hemosiderin, T 2 *-weighted MR imaging indicates calcium, physiological ferritin, melanoma, air, and some paramagnetic contrast agents as a loss of signal.
1,2,4 A calcified inner membrane of organized CSDH may appear as a black band on T 2 *-weighted MR images; 6 however, organized CSDHs are rare, accounting for only 2% of all CSDHs. 6 An organized CSDH with calcification resists burr hole surgery and may require a craniotomy. 6 We believe that the CSDHs in this study were different from organized CSDHs with a calcified inner membrane. We found a variety of dense, thin, thick, and scattered bands on T 2 *-weighted MR images of CSDH. The thickness and density of the black band on these MR images may depend on a ferromagnetic effect related to the amount of deoxyhemoglobin, ferritin, or hemosiderin, and the parameters used for the MR image. 1, 2, 4 A black band may possibly exist on the outer membrane of the CSDH; however, any black bands on the outer membrane would be invisible or unclear because the adjacent skull and dura mater also display a low-intensity signal on T 2 *-weighted MR images, the same as the black band on the inner membrane.
Consideration of the Pathology of the Black Band
Neomembranes in the development of the outer membrane and subsequent enlargement of the CSDH are due to inflammatory reactions of tissues in contact with large blood clots. 5 In contrast to the outer membrane, there are no blood vessels in the inner membrane, which consists of abundant collagen fibrils and some elongated fibroblasts.
11
Corresponding to the low reaction potential of the avascular arachnoid, the inner membrane of a CSDH presents no significant vascularization. 9 If a black band on an inner membrane is associated with the bleeding, it should connect to the vascular bed. Nevertheless, T 2 *-weighted MR images reveal an inner membrane with the black band separating the subarachnoid space from the CSDH cavity after surgical treatment (Figs. 2D and K, and 3C and D), indicating that the inner membrane may not adhere to the cortex and may not be vascularized from the cortex.
9,11 Therefore, we suggest that infiltrating cells, which contain hemosiderin and/or ferritin, or a thin hematoma only attach to the inner membrane and compose the black band. If the black band was a thin hematoma, it would be washed out during surgery; however, in some cases the black band did not disappear soon after treatment. The black band may originate from the membrane containing hemosiderin or ferritin stored in macrophages. It supports the hypothesis that CSDHs are related to inflammation of the infiltrating cells.
Follow up performed using T 2 *-weighted MR imaging is important for predicting the enlargement and recurrence of a CSDH. Further study, ideally aligned with pathologically verified diagnoses, is required to confirm that the black band is associated with the formation of a CSDH and to reveal how the black band is significantly associated with the enlargement of a CSDH.
Conclusions
We prospectively examined a black band found on an inner membrane of a CSDH observed on T 2 *-weighted MR images as a potential clinical factor associated with symptomatic CSDH, and assessed the nature of the black band with respect to the enlargement of this lesion. As a result, the black band is significantly associated with the thickness and heterogeneity of the CSDH as they appear on CT scans.
The appearance of the black band can be regarded as an important indication for the presence and enlargement of the CSDH. The black band is a very important finding for follow up on T 2 *-weighted MR imaging.
